
PATENT SPECIFICATION 

NO DRAWINGS 



L023.393 



Date of AppUcation and fiUng Complete Specification: April 17, 1964. 
No. 16004164. 

AppllcaUon mode in Germany (No. F39566 IVa'30) on April 24, 1963. 
Complete Specification Published: March 23, 1966, 
© Crown Copyright 1966, 



Index at acceptance:— A5 E2; C3 C{IB1, 1E2) ; C3 P(7C7, 7C16B, 7C17. 7C18» 7D2A1. lOA. 

10C7, 10C»B, 10C13A, 10C16B, 10C17, 10C18, 10C20D1, lOC^DS, 
lODlA) ; C3 Q(A, C7, C16B, C17, C18B. F) ; C3 R(3C6, 3C8. 3C9, 3C10, 
seal. 3C17, 3D3, 3D10, 3D16, 29C6. 29C8, 29C10. 29C11. 29C12, 29Ca7. 
32C10, 32CaJ.. 32D2, 32G1, 32G2) ; D2 B13X 

Int. a-:— A 61 1 13/00 // C 08 c. f . g. j, D 21 h 



COMPLETE SPECIFICATION 
Anti*MicrobiaI Fiiiishing of Materials 



SPSCIFICATIOH :J0. 1,025.593 

The inventora or this Invention In the sense of beln:: the actual devisers thereof 
witain the meanlns of Section 16 of the Patents Act. 1949 are: Hermann Genth, am 
Hecfcerhof 60, iCrefeld, Genaany. Fritz Stelnfatt, u?leirihachallee 5. Opladen, Germany. 
Otto Paull. medrlch-Ebertstrasse S21, Krefeld-BocKum. oenaany, all of Qerman 
nationality. 



THE PATENT OmCS 



D 71194/5 



4,^ <•■. ulc giuwui ui zmcrooes coming into 
contact with the material or even to kill these 
as completely as possible. 

For the anti-microbial finishing of syn- 
thetic resins, there has already been sugges- 

20 ted the addition of various substances, espe- 
cially zinc pentachlorophenolate, possibly 
together with salicyl-anilide, or of tetra- 
incthyl-thiuram disulphide, chlorinated 
salic^'l-anilides, trichlorophcnol, organic mer- 

25 cury compounds or water-soluble mercury 
salts in admixture with phenols. However, 
these substances do not kill the microbes, in 
some cases even at comparatively high con- 
centrations, but only inhibit their develop- 

30 ment and growth, whereas other agents, such 
as organic mercur>' compounds admittedly 
also kill some kinds of microbes but are of 
only limited applicability because of their 
high toxicity. Moreover, some of these sub- 

35- stances, especially phenolic compounds, cause 



a still stronger killing action with a wider 50 
range, and does not cause discolorations of 
the materials by the action of light, is ob- 
tained when N-(dichlorofluoro-methyl-thio)- 
phtlialimidc is added to the materials. 

If 1 per cent slurries of the two subsran- 55 
ces in propylene glycol arc produced and 
small filter discs of the same size and type 
are saturated therewith, so that each disc 
contnins the same amount of the slurry of 
the active substance, and if these discs are 60 
immediately placed on inoculated agar plates, 
then after a few days clear growth-inhibited 
zones result round the discs, and these zones 
can be measured in mm. as is generally 
customar>' in such tests. 65 

After, for example, seven days* incuba- 
tion of the plates, the following inhibited 
zones were measured in mm. in a comparison 
of the two substances: 
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COMPLETE SPECIFICATION 

Anti-Microbial Finishing of Materials 



We» Farrenfabrikbn Bayer Aktien- 
GESELLSCHAFT, a body coiporate organised 
under the laws of Germany, of Leverkusen- 
Bayerwerfc> Germany, do hereby declare the 

5 invendcm, for which we pray diat a patent 
may be granted to us, and the mediod by 
whidi it is to be performed, to be pard- 
cularly described in and by the following 
statement: — 

10 It is known to bestow anti-microbial pro- 
perties to the most varied materials, espe- 
cially synthedc resins, by the addidon of 
microbicidal substances. The and-microbial 
finishing of material is intended to inhibit 

15 at least the growdi of microbes coming into 
contact with the material or even to kill these 
as completely as possible. 

For ±e and-microbial finishing of syn- 
thetic resins, there has already been sugges- 

20 ted the addidon of various substances, espe- 
cially zinc pentachlorophenolate, possibly 
together with salicyl-anflide, or of tetra- 
methyl-thiuram disulphide, chlorinated 
salicyl-anilldes, trichlorophenol, organic mer- 

25 cury compounds or water-soluble mercury 
salts in admixture with phenols. However, 
these substances do not kHl the microbes, in 
some cases even at comparatively high con> 
centrations, but only inhibit their develop- 

30 ment and growth, whereas other agents, such 
as organic mercury compoimds admittedly 
also kill some kinds of microbes but are of 
only Umited applicability because of their 
high toxicity. Moreover, some of these sub- 

35 stances, especially phenolic compoimds, cause 



disturbing discolorations of light-coloured, 
especially white, materials when exposed to 
^e action of light 

Lastiy it is known to employ N-(trichloro- 
methyl thio-phthalimide for die anti-micro- 40 
bial finishing of materials of all kinds, for 
example leadier, wood, fur goods, wool and 
textiles. This compound is not phytotoxic 
and is definitdy suitable for the purpose 
mentioned. 45 

We have now found that a likewise sub- 
stantially non-toxic anti-microbial finishing 
of materials, which not only inhibits deve- 
lopment and growth of gums, but also has 
a still stronger killing action with a wider 50 
range, and does not cause discolorations of 
the matexials by the action of fight, is ob- 
tained when N-(dichlorofluoro-methyl-tfaio)- 
phthalimide is added to die materials. 

If 1 per cent slurries of the two substan- 55 
ces in propylene glycol are produced and 
small filter discs of the same size and type 
are saturated therewith, so that each disc 
contains die same amount of the slurry of 
the active substance, and if these discs are 60 
immediately placed on inoculated agstr plates, 
then after a few days dear growth-inhibited 
zones result round the discs, and these zones 
can be measured in vam. as is generally 
customary in such tests. 65 

After, for example, seven days* incuba- 
tion of the plates, the following inhibited 
zones were measured in mm. in a comparison 
of the two substances: 
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Not only ±e stronger effect of the fluoro- 
dichloro compound is recognised therefrom, 
but also a greater range of activi^ with 
bacteria. Admittedly it is already known from 

5 our Spedficatioa No, 927,834 to use N- 
(didilorofluoro-methyl-thio) group containing 
compounds as plant protective agents, these 
compotmds being distinguished from other 
known plant protective agents by an espe- 

10 dally good fungicidal action. However, it 
was not to be foreseen that N-<dichlorofluoro- 
metfayl<4luo)-phthaIimide is also suitable for 
an anti-microbial finishing of materials for 
which it is important that the added miao- 

15 bidde, apart from the properties already 
mentioned, also possesses the broadest pos- 
sible spectrum of activity so that it is not 
only active against fungi, as in plant protec- 
tion, but also against yeast and bacteria. The 

20 anti-microbially finished materials according 
to the present invention are, in fact, not only 
outstandingly active against mould fungi and 
the wide-spread foot fungi, such Trichophy- 
ton pedis and Candida albicans, but also, 

25 and this is noteworthy, against many impor- 
tant bacteria, such as Staphylicocaa aureus 
and Bacterium fluorescens. 

Materials which can be anti-microbially 
finished according to the present mvention 

30 are, for example, the various synthetic resins, 
such as polyvinyl chloride, polystyrene, aHqnd 
resins, polyester resins, natural and synthetic 
rubbers and polyuretlianes, as well as cellu- 
lose and its conversion products, such as 

35 paper, cellulose acetate and cdlulose aceto- 
butyrate. 

The amounts of N-(dichlorofluoro-methvl- 
thio)-phthalimide to be used can vary within 
wide limits and mainly depend i^^on the 

40 intended use of the material, upon its con- 
stitution and, to a small extent* also upon 
the temperature at which it is incorporated. 
In general, concentrations of 0.1 to 8 per- 
cent by weight, preferablv 0.5 to 5 percent 

45 by wdght, referred to the total weight of 



tion can be incorporated into the materials 
in the usual manner, for example, such as is 
usual for the incorporation of pigments, 
piastidsers and smbilisers. In all cases, care 
must be taken to ensure a uniform distri- 
bution in the material. When piastidsers are 
used, it is frequently advantageous to dis- 
solve or disperse the active substance in the 
plastidser and to incorporate these mixtures 
into the materials. In some cases, however, 
the active si^stance can also be added to the 
materials before the final moulding or pos- 
sibly even during the production thereof. 

The microbiddal action of the materials 
finished according to the present invention 
remains stable even to a frequentiy repeated 
prolonged treatment with the usual washing 
and deaning agents. The stability of the 
action against leadbing out can be tested by 
leaching ^thetic resin test samples in water 
the material, suffice. 

The N - (dichlorofluoro - methyl - thio)- 
phthalimide according to the present inven- 
at 20*^0. or at 45°C and subsequent micro- 
biological testing, for example according to 
the microbe carrier-contact process described 
in "Richtiinien fiir die Priifung chemischer 
Desinfektionsmittd de Deutschen Gesells- 
chaft fiir Hygiene und Mikcrobiologie, 
Stuttgart, 1959, Page 8, paragraph 3, or 
page 10, paragraph 6." 

Materials anti-microbially finished accord- 
ing to the present invention can be used for 
the production of objects for daily use of all 
kinds, espedally those in which an effective- 
ness against bacteria and fungi of the most 
varied type, espedally against foot and mould 
fungi, is important. They are especially suit- 
able, for example, for the production of foils, 
floor coverings, handles, fittings, searings and 
wall panellings, espedally in public trans- 
port vehicles, physidans* waiting rooms and 
hospitals, and non-slip mats. 

The following Examples are given for the 
purpose of illustrating the present inventicm. 
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the percentages being by weigjit In the first 
four Examples the effectiveness of N-(dichlo- 
rofluoro*methyi-thio)-phthaiimide 13 com- 
pared with the corresponding trichloro com- 
pound. 



Example I 

Two per cent of the active substances 
mentioned bdow are added to a polyurethane 
elastomer in die couse of the usual produc- 
tion process. The sheets prepared dierefrom 
show the following inhibition zones on inocu- 
lated agar plates, measured m mm.; 
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Example 2 manner, gives the following areas of inhibi- 

Polyvinyl chloride, finished with 2 per- tion in mm.: 
15 cent of the two compounds in a compax^le 
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Example 3 calculated on the total solids content (binder 

The active substances ^ecified ih Examples + pigment), to a stoving lacquer of the 
20 1 and 2 are added in various concentrations, following composition: 



100 parts by weight castor oil aU^d resin (commercial resin: a reaction product of phthalic 

anhydride widi glycerol and castor oil). 



33 

62 
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melamine resin (commercial resin: a reaction product of mdamine and 
formaldehyde). 

titanium dioxide (rutile) 

calaiim naphthcnatB 

silicone oil 

l^ycoUic add butyl ester 
butanoL 



With this lacquer, satinised cardboard is 
25 coated on bodi sides and, after stoving (20 
minutes at 130^C), tested for resistance to 
mould by placing it on a nutrient salt agar 
and inoculating with a spore su^ensibn of 
the following fimgi: 
SO Aspergillus niger 

Pcdlularia pullulans 
Altemaria species 
Stachybotrys atara Corda 



Aspergillus flavus 
Aspergillus ustus 
Paedlomyces varioti 
Qadosporium herbarum 
Penicillium citrinum 

Evaluation takes place after 5 weeks' 
storage at 30°C 

The protective action against fungus is 
regarded as completely sufiteient if ms test 
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piece shows no trace of attack by fungus. It 
is designated as barely sufficient if the test 
piece shows no attack on its surface, but 
shows insignificant encroachment from the 



edge by the gro w th of the fungus from the 
nutrient medium. It is regarded as insuffi- 
cient if the test piece shows growth on its 
surface, tvcn if ooly in traces. 



Addition, calcolated 
on lacquer solids 
content 



N-{Tridiloromediyl- 
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not su 
if 

bardy 
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Example 4 various concentrations to an^ air-drying alkyd 

The two active substances are added in resin lacquer of the following composition: 

166 parts by weidst ofaconmierdal resin: a reaction product of phthalic anhydride with gjycc^ 
and &tty adds in form of a 60% benzene solution. 
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The following resdts are obtained by carry- to mould on cardboard coated with the lac- 15 
ing out tests as described above for resistance quer: 



Addition, cdculated 
on lacquer solids 
content 



N-(Trichtoromediyl- 
thio)-phthalimide 



N-(Dichlorofluoro- 

methylthio)- 

phtbalinude 



0.75% 
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1.7% 
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The next Examples show further possi- Example 5 . , k„ vr 
bilities of application of the present mvcn- A dispersion of 1 J?^ 
tioir (dichlorofluoro-methyl-thia)-phthahmide m 

30 parts by wdgbt of a polymeric plasti- 



1,023393 



5 



10 



15 



20 



25 



30 



dser based on adipic acid^ 10 parts by weight 
phdialic acid dibutyl ester, 2 parts by weight 
titanium dioxide (rutile type) and 0.5 parts 
by weight chnmiiiun oxide green is siiered 
with 55.3 parts by weight powder«i poly- 
vinyl chloride. The mixture obtained is rolled 
to a foil at a temperature of 160-170^C 

In the microbe carrier-contact process, die 
so obtained foil proves to be effecdve against 
Bacterium typhi. Bacterium paratyphi, Bac- 
terium coUj Staphylicoccus aureus, Candida 
albicans. Trichophyton tnentagrophytes, 
Asperffibis tdger, PemdOium glaucum and 
Chaetondunt giobosum* 

The cotour of die foil is not altered even 
after illumination for 300 hours with an 
ultraviolet lan^. 

The microbicidal acdon of die synthedc 
resin finished in this manner is even stable 
against a regular, convendonal treatment with 
washing and deam'ng agents. 

Example 6 

A dispersion of 2 parts by weight N- 
(dichlorofluoro-methyl-tiuo)-phthaliimde in 
35 parts by wei^t dioctyl phdialate is 
stirred with 2 parts by weight titanium di- 
oxide (rutile t^t) and 60 parts by weight 
powdered polyvinyl chloride. The so ob- 
tained mixture is worked up to foils, profiles 
and sheets. 

Even after a seven days' leaching at a 



bath ratio of 10: 1 and a water temperature 
of 20^C, the water being chan^ evety 
24 hours, the articles have a killing action 
against Bacterium coli within a "^m?*^ wm** 35 
of 16-20 hours. Even when leflchmg at 45^C 
under odierwise identical conditians, a mic- 
robe-diminishing action against Staphyloco^ 
ecus aureus can still be dmiy demonsttaied 
within a contaa time of 24-30 houis. 40 

A foil produced as stated above is also 
unaltered in colour even after 300 hours' 
illumination widi ultraviolet light. 

Example 7 

For the anti-microbial finiRhipg of a poly- 45 
urethane foamed material the foUowing pro- 
cedure is used: 

A foamed material is produced with toluy- 
lene diioscyanate from a polyester which may 
contain an accelerator and made from adi- 50 
pic add, diethylene glycol and trimethylol 
propane, which has been mixed in two ex- 
periments with 1 and 2% N-(dichlorofiuoro- 
methyl-thio^-phthalimide, respectively. 

The anu-microbial action of the so ob- SS 
tained foamed materials can be demonstrated 
as follows by the formation of a zone of 
inhibition when test samples are placed upon 
inoculated a^ nutrient substrata. 

The finishings have a remarkable breadth 60 
of action: 
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Example 8 

Into a usual formulation for foamed rub- 
ber mattresses based on natural latex, there 
65 are incorporated, before vulcanisation, 3 per- 
cent by weight N-(dichlorofluoro-meihyl- 
thio}-plithalimide, r^erred to the wd^t of 



the rubber, and the vulcanisation is carried 
out in the usual manner. 

The test samples placed upon inoculated 70 
nutrient agar plates show the following areas 
of inhibition in mm.: 



1,023393 



Trichopfyton 
mentagrophytes 


Candida 
aUkans 


Staplfylococeus 
aureus 


Bacterium 
fluorescem 


BadJlui 
maenteriaa 


9(+) 


5(+) 


3(+) 


16 (+) 


«(-) 



+=inicrobe killing 

^=no microbe killing 

Most of the microbes axe killed. 

Example 9 . . r u 

A conventional friction mixture for rud- 
ber boots based on crepe and soft, light- 
coloured rubber regenerate, is produced on 
tiie roller in the usual manner, with the 
addition of 1 percent by weigjit N-(dichloro- 



fluoio-methyl-thio>phthaliniide and usrf for 
the frictioning. Vulcanisation is earned out 
by hot air heating for 90 minutes at 140®C 
When tesdng the anti-microbial values, the 
following results are obtained: 
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The pronounced microbial inhibition and 
microbial, killing of this rubber fi nishin g 
agains TricJiopJtyton mentagropliytes and 
15 Candida albicans, which predominate in the 
case of fungal foot diseases proved to be 
especially valuable for the prevention of the 
infection and continuous reinfection by the 
microbes causing these diseases. 

20 EXA&IPLE 10 , 
In the production of packmg paper made 
from a wood pulp-cellulose mixture, so much 
N-(dichlorofluoro-metfayl-thio) - phtfaalimide 



is added to die mass that the dry paper con- 
tains 2,0% of the active substance. The 
paper is thereby provided with a very good 
protection against mould fungi. 

Test samples of this paper placed on nu- 
trient agar dishes imknilated witii mould 
fungi are not only not overgrown witii mould 
fungi but form a broad zone of inhibition 
round themselves, as is diown by examples 
with the very growth-active and widespread 
mould fungi Aspergilhis terreus and Paectio* 
myces. 
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Paper test samples without the active sub- 
stance are completely overgrown with the 
mould fungi after only 2 days. 



WHAT WE CLAIM IS:— ^ 

1 Process for providmg matenals with an 
antimicrobial finish, wherein N-(dichloro- 
fluoro-mcdyl-thio>phthaHmidc is added to 
said materials. 
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2. Process accozding to glai'm wherein 
0.1 to 8% by weight of the thiophthalimide 
is used, referred to the total weigjit of the 
material. 

3. Process according to claim 2, wfaerdn 
OJ to 5% by weight of the duophdialimide 
is used, referred to the total weight of the 
materiaL 

4. Ptooess aorordins to claim 1 for pro- 
yidiqg materials with an anti-microhial finish, 
sdsstamially as hereinbefbre described and 
with reference to any of the specific 
Eitaniples. 



5. Materials, whenever provided with an 
anti-miciobial fiidsh by the process accord- 
ing to any of daims 1 to 4. 

6. And-microbially finished materials, 
which are characterised by a content of N- 
(dichlorofluoro-methyl-thio>^fathalimide. 

For the Applicants, 
CARPMAELS & RANSFORD, 
Qiartered Patent Agents, 
24 Southaii^)ton Buildings, 
Chancery Lane, London, W.C2. 



Z^ondon, W.CJIL tnm whl^ eopiei nuy be obtained. 
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